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<57) Abstract: The present invention relates to a new agricultural composition and a method for protecting, enhancing the resistance 



O 



of plants to infections by plant pathogens and increasing abiotic stress tolerance against cold, salinity and drought. The composition 
comprises a formulated mixture of resistance elicitors simulating a number of signal transduction pathways within the plant. The 
formulated mixture is acting to stimulate a number of such signal transduction pathways thereby maximising the plants' potential 
resistance-related response to infection. The composition gives a stronger, more sustainable, and broader range of pathogen control 
than an elicitor preparation based upon a single active ingredient. The active ingredients consist of chitosan (C), (0-3 fatty acids (O), 
phosphate (P) and seaweed -derived extracts (S) (COPS). The composition can be applied to the plants by spraying, via fertigation 
systems or by coaling seeds and can be applied to the leaves of the plants or to the roots. 
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Agricultural composition and method for treatment of plants therewith 



The present invention relates to an agrochemical composition and a method for 
protecting plants, enhancing their resistance to infection by pathogens and 
increasing their tolerance against cold, salinity and drought. 

Existing techniques to control plant pathogens are normally dependent on the 
application to plants of pesticides that have a toxic activity directly on the invading 
pathogen or on the vector of the pathogen. Thus, agriculture and horticulture are 
highly dependent on regular spray applications of fungicides to control fungal 
diseases and insecticides and/or nematicides to control the vectors of viral 
diseases. There are no pesticides currently available for routine spray application 
to control bacterial diseases of plants. 

The active agent of the agricultural composition according to the present inven- 
tion does not work in the same way that fungicides, nematicides and insecticides 
work viz. by directly killing an organism. Rather it relies in part on its ability to 
stimulate specific signal transduction pathways in plants which are associated with 
the elicitatton of resistance responses. A plant responds to a number of external 
signals enabling it to 'sense* its environment and to respond in an appropriate 
manner. Components of the composition according to the invention are designed 
to stimulate/activate several signal transduction pathways and thereby enhancing 
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and maximizing the potential for the plant to respond to subsequent infection by a 
potential pathogen. Existing technologies and approaches have used single 
components to activate plant resistance responses and have placed a high 
reliance on using synthetic chemicals. Problems have been encountered with 
existing approaches to stimulate resistance as a practical method of disease 
control. These problems have included phytotoxicity (yellowing, necrosis, and 
general plant malaise), lack of significant levels of disease control, and lack of 
reproducibility/sustainability. 

Compositions comprising chitosan and possibly (natural) unsaturated fatty acids, 
algae extracts, for enhancing resistance to plant diseases without fear of environ- 
mental pollution are previously known (ref. EP-878129, FR-2667Q72, JP-5194605, 
JP-4360806, WO-8907395 and JP-7048214). However, these known compositions 
frequently have inadequate efficacy for effective agricultural and horticultural 
application. 

The main object of the present invention was to provide a new agricultural 
composition for enhancing resistance to plant diseases avoiding the dis- 
advantages of the prior art, namely to provide robust, broad spectrum protection 
against plant pathogens without disadvantageous side effects. 

Another object was to arrive at an agricultural composition which would increase 
the abiotic stress tolerance of the plants against factors like cold, salinity and 
drought. 

A further object was to arrive at a practical method for using the agricultural 
composition and applying it effectively to the plants. 
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Summary of the invention 

The inventors surprisingly found that application of a composition comprising 
chitosan, polyunsaturated o>3 fatty acids, phosphate and seaweed-derived 
extracts, preferably from Ascophyllum nodosum, but not excluding extracts or 
extract fractions from additional marine macroalgea like Laminaria spp. and others, 
achieves robust, broad spectrum protection against bacterial, fungal and viral plant 
pathogens without disadvantageous side effects. 

1. The agricultural composition according to the invention is based upon natural 
(non-synthetic) components but incorporating synthetic components in formula- 
tion options. 

2. Said composition contains several components to maximize the plant's induced 
resistance response. 

3. Said composition is non-phytotoxic and causes no obvious undue side effects 
regarding yellowing, stunting, necrosis, or any other deleterious effect. 

4. The invented composition has not been found to be detrimental to yield. 

5. Said composition contains several components designed to work on a wide 
range of monocotyledon and dicotyledon plant families. 

6. The composition is designed to work against a wide range of plant diseases. 

7. The composition is designed to be compatible with biocontrol agents like 
benign fungi and bacteria. 

8. The composition of the invention is flexible, and different proportions of the 
individual components are within the scope of the invention. 
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The invented agricultural composition comprises all mixtures of the following: 
Chitosan, which can have a degree of acetylation between 5 and 40%; poly- 
unsaturated fatty acids, which can be <o-3 fatty acids (e.g. fish oils, cod liver oil 
triglyceride etc.); phosphate, preferably K2HPO4, KH 2 P0 4 . It is also preferred that 
the composition has a pH of about 6. A seaweed-derived extract, preferably from 
the seaweed Ascophyllum nodosum, but not excluding extracts or extract fractions 
from additional marine macroalgea like Laminaria spp. and others, is included for 
both enhanced disease control and improved plant nutrition. These formulations 
are abbreviated to: COP or COPS (with seaweed-derived extract). 

A wide range, of adjuvants enhance the efficacy of the formulation specified above. 
Examples of useful adjuvants are: 

Agral (a non-ionic surfactant form Zeneca Crop Protection, Bracknell, England), 
Silwet (Polyalkyleneoxide Modified Heptamethyltrisiloxane), Bond, LI-700 
(penetrant, non-ionic surfactant wetter made from soybean lecithin and organic 
acid, Newman Agrochemicals Ltd., Cambridge, England), and Seapower (sur- 
factant: Natural Marine Resources Ltd., Kenilworth, Warwickshire, England). 
The effects of adjuvants alone and in combination with COP shown as percentage 
reduction in mildew achieved by each treatment in comparison to the untreated 
control on whole barley plants are shown in Table 1 . 



Table 1 



Treat 


% control of 1st leaf 
1 day 2 day 


% control on whole plant 
1 day - 2 day 


No treatment 


0.00 


0.00 


0.00 


0.00 


Agral (0.02%) 


27.48 


23.59 


5.47 


20.49 


Silwet (0.1%) 


51.87 


18.82 


39.72 


1.52 


Bond (0.1%) 


7.61 


-10.63 


23.60 


-13.37 


Li-700 (0.5%) 


11.28 


0.51 


22.02 


0.12 


Seapower (0.02%) 


4.72 


24.45 


2.01 


26.08 


Ag (0.02%) + COP 


96.33 


93.60 


92.76 


67.78 


Sil(0.1%) +COP 


99.80 


99.65 


95.86 


74.16 


Bo (0.1%) + COP 


88.13 


87.33 


83.52 


73.86 


Li (0.5%) + COP 


97.77 


86.53 


93.37 


66.99 


Sea (0.02%) +COP 


84.46 


86.98 


S3.70 


59.78 



♦ 
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Summary of percentage reduction in mildew achieved by combination of adjuvants 
and COP (chitosan 1.5 mg/ml, oil 1% and phosphate 100 mM) on whole barley 
plants inoculated 1 and 5 days after spraying. Level of control is illustrated for 1 st 
leaf and for the whole plant as percentage compared to untreated control plants. 

This invention is related to enhancing the resistance of all monocotyledonous and 
dicotyledonous plants as demonstrated on barley, wheat, tomato, cucumber and 
lettuce. 

The agricultural composition according to the invention can be applied to the 
leaves and roots of the plants by spraying, drenching, soaking, seed-coating, 
dipping and via fertigation systems. 

Experimental data demonstrating the effectiveness of the components (individually 
and in combination) is described below and in Table 1 above. 

1. The ability of seaweed-derived extracts to stimulate increased synthesis of 
antimicrobial phytoalexins in the detached soybean elicitor assay was 
demonstrated in Figs. 1-5. 

2. Lack of induction of soybean phytoalexins synthesis, in the detached 
soybean elicitor assay, was demonstrated in Fig. 6 for chitosan and for co-3 
fatty acids (Iran Maritex) in Fig. 7. 

3. The ability of seaweed-derived extracts, highly acetylated chitosan (Seacure 
CI 210), co-3 fatty acids (Tran Maritex), and phosphate to control mildew on 
detached barley leaves was demonstrated in Figs. 8, 9, 10, 11. It causes a 
marked reduction (up to 99.8% on first leaves in infection of mildew (Erysiphe 
graminis f.sp. hordei) when sprayed onto barley plants {Hordeum vulgare) 
prior to infection as illustrated : in Fig. 12. 



Q209513A2 1 > 



WO 02/09513 



PCT/NO0 1/00322 



6 

4. The ability of seaweed-derived extracts, highly acetylated chitosan (Seacure 
CI 210), and co-3 fatty acids (Tran Maritex) to control mildew on whole plants 
assays of barley plants was demonstrated in Figs. 1 1, 13, 14. 

5. The ability of seaweed-derived extracts, highly acetylated chitosan, co-3 fatty 
acids and phosphate (COP) to control Botrytis on whole tomato plants was 
demonstrated in Fig. 15. 

6. The ability of the COP formulation (and testing several different adjuvants) to 
control mildew on whole barley plants was shown in Fig. 16. 

7. Individually the components show activity (to induce phytoalexins on soybean 
cotyledons or induce resistance to pathogen infection on detached leaves 
and whole plants of barley) in the range:200-1500 jig/ml for chitosan, 
0.125-1% (w:v) for a>3 fatty acids (Tran Maritex -cod liver oil triglyceride), 
30-100 mM for phosphate (K 2 HP0 4 , KH 2 P0 4 ) pH 6.0, 2.5- 2.5 x 10 5 jig/ml for 
a seaweed-derived extract. 

8. The effects of the components are complementary and can be effectively 
combined to give a greater level of control than any component used 
individually. 

Support for the claimed composition and method is further presented in Figs. 1-16. 

Figure 1. Secretion of phytoale "n elicitor activity on detached soybean cotyledons 
expressed as absorbance at . J8 nm for a tenfold dilution series of seaweed 
extract (Algifert 25% dry matter) from Ascophyllum nodosum. The experimental 
observations show increased antimicrobial phytoalexin synthesis in soybean 
cotyledons for increased applications of the current seaweed extracts up to a 
maximum of 1 ml in 100 ml. For the extremely high content of the elicitor the 
maximum potential for phytoalexin secretion is reduced. 



3NSDOCIO: <WO 02095 13A2_1_> 



WO 02/09513 PCT/NO01/00322 



Figure 2. Secretion of phytoalexin elicitor activity on detached soybean cotyledons 
expressed as absorbance at 286 nm for a tenfold dilution series of seaweed 
extract (Algifert K 30% dry matter) from Ascophyllum nodosum. The experimental 
observations illustrating the elicitor potential to increase antimicrobial phytoalexin 
synthesis in soybean cotyledons for increased applications of the current seaweed 
extracts. Activity is increased up to a maximum of 1 ml in 100 ml. However, the too 
high doses of the seaweed extracts reduce the level of antimicrobial phytoalexin 
secretion in the same experimental system. 

Figure 3. Secretion of phytoalexin elicitor activity on detached soybean cotyledons 
expressed as absorbance at 286 nm for a tenfold dilution series of seaweed 
extract (Algiflor K 25% dry matter) from Ascophyllum nodosum. The experiment 
shows the potential of the applied elicitor candidate Algea Base to induce 
synthesis of antimicrobial phytoalexins in soybean cotyledons. 

Figure 4. Secretion of phytoalexin elicitor activity on detached soybean cotyledons 
expressed as absorbance at 286 nm for a tenfold dilution series of seaweed 
extract 'Algea Base' from Ascophyllum nodosum. The experiment shows the 
potential of the applied elicitor candidate Algea Base to induce synthesis of 
antimicrobial phytoalexins in soybean cotyledons. 

Figure 5. Secretion of phytoalexin elicitor activity on detached soybean cotyledons 
expressed as absorbance at 286 nm for a tenfold dilution series of seaweed 
extract 'Hydro Plus Alga Gold' prepared from Ascophyllum nodosum. The 
experiment shows the activity of the applied elicitor candidate 'Hydro Plus Alga 
Gold' inducing synthesis of antimicrobial phytoalexins in soybean cotyledons. 

Figure 6. Secretion of phytoalexin elicitor activity on detached soybean 
cotyledons. Induction of elicitor phytoalexin synthesis is expressed as absorbance 
at 286 nm for tenfold dilution series of the seaweed extract preparations Algifert 
25%', 'Algifert K 20%', 'Algea Base', 'Algiflor K 25%', the yeast extract preparation 
'YE' and the highly acetylated chitosan preparation 'Seacure CL210'. 
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Figure 7. Secretion of phytoalexin elicitor activity expressed as absorbance at 286 
nm for different co-3 fatty acid preparations (namely omega/fish oil (N8), Tran 
Maritex (N9), polyunsaturated fatty acid concentrate (N10)) and a seaweed extract 
preparation from Ascophyllum nodosum (Algifert K 30% (N2)). 

Figure 8. Direct comparison of the efficacy of unbuffered chitosan (60% 
deacetylated chitosan ('Seacure CL210') and standard chitosan ('Seacure F310')) 
in reducing the mildew levels on detached barley leaves. The experiment was 
done on detached barley leaves on 0.5% water agar with benzimidazole (120 
mg/l), following inoculation of pathogen {Erysiphe graminis) 1 day after spraying. 
Both chitosan preparations reduce mildew infection compared to the untreated 
control, however the highly acetylated preparation (CI 210) is more active than the 
standard chitosan preparation (F310). 

Figure 9. Effect of pH (4, 5; 50 mM acetate: 6-8; 50 mM phosphate) on the 
efficacy of co-3 fatty acid preparation 'Tran Maritex' in reducing the mildew levels 
on detached barley leaves on 0.5% water agar with benzimidazole (120 mg/l), 
following inoculation with mildew (Erysiphe graminis) 1 day after spraying. In 
addition to the reduced infection level of mildew increasing the fatty acid 
preparation, phosphate and/or pH also tend to reduce infection level of the 
pathogen. 

Figure 10. Effect of pH (6-8; 40 mM phosphate buffers) on the efficacy of co-3 fatty 

* 

acid preparation 'Tran Maritex' in reducing the mildew levels on detached barley 
leaves, on 0.5% water agar with benzimidazole (120 mg/l), following inoculation 1 
day after spraying [Untreated 14.4%]. The experiment verifies the results shown in 
Figure 9. Phosphate itself reduces mildew levels and pathogen control is further 
improved by the co-3 fatty acid preparation 'Tran Maritex*. 
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Figure 11. Effect of high molecular weight fractions of seaweed extracts 'Algifert 
25', 'Algifert K30%', 'Algiflor K25%', 'Algea Base' and 'Hydro Plus Alga Gold' (all 
dialysed for 72 h) on mildew levels (E. graminis isolate 983) on detached barley 
leaves. The experiments were done using detached barley leaves on 0.5% water 
agar with benzimidazole (120 mg/l), following inoculation by the pathogen E. 
graminis 2 days after spraying. 

Figure 12. Effect of a range of standard adjuvants improving surface penetration 
on application of COP (chitosan, co-3 fatty acids and phosphate) to whole barley 
plants inoculated with mildew (E. graminis) 5 days after spray treatment. The 
treatments show effect on 1 st , 2 nd , 3 rd and 4 th leaf on whole barley plants compared 
to untreated and treatments by adjuvants alone. The effects are shown to be 
effective on plants treated by the COP composition 5 days prior to disease 
inoculated by mildew (E. graminis). 

Figure 13. Effect of oo-3 fatty acid preparations ('omega/fish oil', Tran Maritex', 
'ethylester K85/fish oil') and chitosan ('Seacure CL210') on mildew levels (E. 
graminis isolate 983) on detached barley leaves, on 0.5% water agar with 
benzimidazole (120 mg/l), following inoculation 2 days after spraying. Numbers 
show dilution series of 10 (i.e. -3 equals 1 ml/liter etc). 

Figure 14. Effect of o>3 fatty acids ('omega/fish oil", Tran Maritex', 'ethylester 
K85/fish oil') on mildew levels (E. graminis isolate 983) following inoculation 5 
days after spraying on a whole barley plant assay. Numbers show dilution series 
of. 10 (i.e. -3 equals 1 ml/liter etc). The best effects were observed for the highest 
treatment levels for which the barley plants have kept their resistance levels after 5 
days when challenged by inoculating with mildew. 
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Figure 15. Effect of a range of adjuvants in application of COP (chitosan, (0-3 fatty 
acids and phosphate) to tomato plants inoculated with B. cinerea 1 day after spray 
treatment. The illustrated experiments show that COP is reducing Botrytis cinerea 
infection on tomato plants. The best effects of the treatments are obtained using 
the adjuvants Li-700 or Seapower. 

Figure 16. Effect of a range of surface active adjuvants alone and in combination 
with COP (chitosan, ©-3 fatty acids and phosphate) on whole barley plants 
inoculated with mildew 1 day after treatment The experiments show the additional 
effects from including the right adjuvant formulation (see also Table 1). 



Whilst the concept of induced resistance has been hypothesised previously, there 
has always been an active debate as to whether inducing resistance would be 
detrimental to yield, or whether spray application of resistance elicitors would be 
phytotoxic through inducing the accumulation of toxic plant metabolites. Indeed, 
Bion®, a synthetic resistance elicitor based upon a core chemical structure related 
to salicylic acid, has been shown to cause adverse growth effects (e.g. yellowing) 
when applied to adult plants such as barley and wheat. Surprisingly, the 
combination of resistance elicitors within 'COPS' have shown no deleterious side 
effects (no yellowing, no stunted growth, no necrosis) on plants tested. An 
essential feature of COPS is therefore that no symptoms of phytotoxicity and no 
direct toxic effect against other organisms have been observed. 

The benefit of combining these components lies in their different modes ^f action. 
Pathogens, during the infection process, release virulence and avirulence 'factors' 
during the infection process. These factors are potentially recognisable by plants 
and owing to their different chemical structures couid be classified into different 
groupings. Each 'group' of virulence/avirulence factors are potentially able to 
stimulate different signal transduction pathways within the plant. 'COPS' is acting 
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in part to stimulate a number of such signal transduction pathways thereby 
maximizing the plants 1 potential resistence-related response to infection. This is 
giving a stronger, more sustainable, and broader range of pathogen control than 
an elicitor preparation based upon a single active ingredient In addition, and 
perhaps more importantly, the multiple elicitor strategy may provide insurance 
against •detrimental environmental interactions 1 as these are unlikely to affect all 
components equally. 



* 
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Claims 



1 . An agricultural composition, 
characterised in that 

the composition comprises a mixture of chitosan, polyunsaturated fatty acids, 
phosphate and seaweed-derived extract. 

2. An agricultural composition according to claim 1 , 
characterised in that 

5-45 weight% of the N-glucosamine groups of chitosan are acetylated. 

3. An agricultural composition according to claim 1 , 
characterised in that 

the chitosan concentration is 0.01-0.05 weight%. 

4. An agricultural composition according to claim 1 , 
characterised in that 

the concentration of polyunsaturated fatty acid is 0.1-1 weight%. 

5. An agricultural composition according to claim 1 , 
characterised in that 

the concentration of seaweed extracts is 0- 0.1 weight %. 

6. An agricultural composition according to claim 1, 
characterised in that 

the phosphate concentration is between 10 and 100 mM. 
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7. An agricultural composition according to claim 1, 
characterised in that 

the polyunsaturated fatty acid is triglycerides or monoesters of fatty acids 
from marine oils or from plant derived oils. 

8. An agricultural composition according to claim 1 , 
characterised in that 

the seaweed extracts are made from Ascophyllum nodosum. 

9. A method for protecting, enhancing the resistance of plants to infections by 
plant pathogens and increasing abiotic stress tolerance against cold, salinity 
and drought, 

characterised in that 

the plants are treated with the composition according to claim 1. 

1 0. Method according to claim 2, 
characterised. in that 

the treatment is performed by spraying said composition on to the leaves of 
plants. 

1 1 . Method according to claim 2, 
characterised in that 

the treatment is performed by application to roots. 

* 

1 2. Method according to claim 2, 
character isedinthat 

said composition is applied via fertigation systems. 

13. Method according to claim 2, 
characterised in that 

said composition is applied by coating of seeds. 

BNSDOCID: <WO O209513A2J_> 



WO 02/09513 



PCT/NO01/00322 




WO 02/09513 



2/9 



PCT/NO01/00322 




WO 02/09513 



PCT/N 001/00322 



3/9 



0.25 T 




Dilution 



Fig. 5 



0.2 t 




Fig. 6 



SNSDOC'.D: <WO 020S513A2_I_> 



WO 02/09513 



PCT/NO0 1/00322 




WO 02/09513 



PCT/NO01/00322 




WO 02/09513 



PCT/NO0 1/00322 



m 1 st leaf E3 2nd leaf □ 3rd leaf □ 4th leaf 




Fig. 12 



BNSDOCtD: <WO _ 020S5 1 3 A2 J _> 



WO 02/09513 



PCT/NO01/00322 



8/9 




Fig. 14 

SNSOOCID: <WO 0209513A2_I_> 



WO 02/09513 



PCT/NO01/00322 




E 1 st leaf m 2nd leaf □ 3rd leaf 




Fig. 16 

BNSDOCID: <WO 020951 3A2J_> 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

< 

(19) World Intellectual Property Organization | ^|P(f^ in — «« .tin un chid 

international Bureau l&QMPlJf I ttfitroflinniimilllJ an . » — 




(43) International Publication Date \ (10) International Publication Number 

7 February 2002 (07.02.2002) PCT WO 02/09513 A3 



(51) International Patent Classification 7 : AO IN 43/16, 
37/06; 59/26, 65/00, 63/00. A01C 1/06, C05G 1/00, 3/00, 
C05F 11/00 

(21) International Application Number: PCT/NO01/00322 

(22) International Filing Date: 27 July 2001 (27.07.2001 ) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

20003865 28 July 2000 (28.07.2000) NO 

(71) Applicant (for all designated States except US): ALGEA 
A.S [NO/NOl; Drammensveien 264, N-0283 Oslo (NO). 

= (72) Inventors; and 

■ (75) Inventors/Applicants (for US only): NEWTON, Adrian, 
• C. [GB/GB]; 10 SomerviUe Place, Dundee DD3 6JL 
(GB). LYON, gary, D. [GB/GB]; 12 Graystane Road, 
Invergowrie, Dundee DD2 5JQ (GB). HOLMES, Keith 
[GB/GB]; 63 Newcourt, Cowley, Uxbridge, Middlesex 
UB8 2LW (GB). SMITH, Wendy [GB/GB]; Elmslea 
Cottage (South), 325 Perth Road, Dundee DD2 1LH (GB). 
HANKINS, Simon, D. [GB/CA]; 789 Lakeview Avenue, 
Middle Sackville. Nova Scoua B4E 3B6 (CA). OSNES, 
j Knut, Kristian [NO/NO]; Enggravhpgda 46, N-3711 
Skien (NO). 



(74) Agent: ANDERSON, Elin; Norsk Hydro ASA, N-0240 
Oslo (NO). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN. CR, CU, CZ, 
DE. DK, DM. DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU,ID.DUIN, IS,JP,KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN. MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU. SD, SE, SG, SI. SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD. SL. SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ. BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, 
TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

(88) Date of publication of the international search report: 

28 March 2002 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 




< : 

^ (54) Title: AGRICULTURAL COMPOSITION AND METHOD FOR TREATMENT OF PLANTS THEREWITH 

(57) Abstract: The present invention relates to a new agricultural composition and a method for protecting, enhancing the resistance 
£ of plants to infections by plant pathogens and increasing abiotic stress tolerance against cold, salinity and drought. The composition 

comprises a formulated mixture of resistance elicitors stimulating a number of signal transduction pathways within the plant. The 
2 formulated mixture is acting to stimulate a number of such signal transduction pathways thereby maximising the plants* potential 

resistance-related response to infection. The composition gives a stronger, more sustainable, and broader range of pathogen control 
Q than an elicitor preparation based upon a single active ingredient. The active ingredients consist of chitosan (C), (0-3 fatty acids (O), 
J^. phosphate (P) and seaweed-derived extracts (S) (COPS). The composition can be applied to the plants by spraying, via fertigation 
^ systems or by coating seeds and can be applied to the leaves'bf the plants or to the roots. 



<WO 020951 3A3 I > 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/NO 01/00322 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC7: AQ1N 43/16, A01N 37/06, A01N 59/26, A01N 65/00, A01N 63/00, A01C 1/06, 
C05G 1/00, C05G 3/00, CCSF 11/0.0 . , , . fpr 

ding to International Patent Classification (IPC) or to botr, national classification and IPC 



According 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: A01N, A01C, C05G, C05F 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



EPQ-INTERNAL. WPI DATA, PA J, CHEM. ABS DATA 



C. DOCU MENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



W0 9953761 Al (RHONE-PQULENC AGRO), 

28 October 1999 (28.10.99), page 1, line 1 - page 
3, line 4; page 4, line 15 - page 5, line 18; the 
claims 



STN International, File CROPU FPL, Accession 

no. 1995-88902, Lyon G D et al: "Novel disease 
control compounds: the potential to 'immunize 1 
plants against infection"; & Plant Pathol. 
(44, No. 3, 407-27, 1995) 



WPI/Derwent's abstract, Accession Number 
1995-126070, week 9517, ABSTRACT OF JP, 
7048214 (MITSUIENG & SHIPBUILDING CO) 
21 February 1995 (21.02.95) 



1-13 



1-13 



1-13 



Further documents arc listed in the continuation of Box C 



See patent family annex. 



Special categories of cited documents: 

"A" document defining the general slate of the art which is not considered 

to he oi particular rcievancc 
"E" eariier application or patent but publishes on or alter the international 

Tiling date 

"L" document which may throw counts on pnonty claimfst or which :s 
cited to establish the publication date oi another c tan on or other 
sp e c; ai r cason { as sp eci f. ed> 

"O - d:Kurr.en: referring to an oral disclosure, use, exhibition or other 
means 

"P" documen: published pr.or to the international filing date but later than 
the ononis date claimed 



T" later document put: i shed after the international fil» ■ 
date and not m conflict with the application but cr. 
the principle or theory underlying the invention 

- X" document of particular relevance: the claimed mvc 
considered novel or cannot be considered to in vol v- 
step when the documen: is taXen aione 

"Y" document of particular relevance: the claimed inve: 
considered to involve an in vena ve step when the dv- 
combined with one or more other such documents, 
being obvious to a person siclied in the art 

document member of the same patent family 



Date of the actual completion of the international search 
3 January 2002 



Name and mailing address of the ISA- 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 S6 



Date of mailing of the international search rep< 

1 7 -01- 20GZ 



Authorized officer 

Gerd Strandell/Eo 

Telephone No. - 46 8 7S2 25 0U 



vr pnonty 
terstand 



not be 
/rave 

;mot be 
is 

tnbination 



-- "'~ T * T " \ 210 {second s'neeti (July 1998) 

3NSDOCID: <WO 0209513A3J.> 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/NO 01/00322 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, wiih indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P,A 



STN International, File CROPU F G, Accession 

no. 1998-88367, Lizzi Y et al: "Seaweeds against 
mildew: What is the future. (Question). Laboratory 
results are very encouraging"; & Phytoma Def.Veg. 
(1998, No. 508, 29-30) 



US 6083293 A (VIRGINIA L. BATH), 4 July 2000 
(04.07.00) 



EP 0878129 Al (ISKRA INDUSTRY CO., LTD.), 
18 November 1998 (18.11.98) 



STN International, File CROPU F G P, Accession 

no. 1994-80365, Steveni C M et al: "Some Properties 
of a Seaweed Extract Based on Ascophyllum nodosum 
when Sprayed, in Conjunction with an Adjuvant or 
Fungicide, on to a Barley Crop Infected with 
Erysiphe graminis (Cereal Mildew)"; & J.Sci.Food 
Agric. (63, No. 1, 128, 1993) 



STN International, File SCISEARCH, Accession 

no. 93:395872, Patier P et al: " Seaweed Liquid 
fertilizer from Ascophyl lum-nodosum contains 
elicitors of plant D-glycanases"; & Journal of 
applied phycology, (JUN 1993) Vol. 5, No. 3, 
pp. 343-349 



FR 2803176 Al (SAMABIOL), 6 July 2001 (06.07.01) 



1-13 



1-13 



1-13 



1-13 



1-13 



1-13 



Form PCT;1SA.210 (continuation oi* second sheet) (Jcly IV9S) 

3NSDOCID: <WO 0209S13A3J_> 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



06/11/01 



International application No. 

PCT/NO 01/00322 



Patent document 
cited in search report 



Publication 
date 



Patent family 
rr.ember(s) 



wo 



9953761 Al 28/10/99 



AU 
BR 
EP 
FR 
HR 
HU 
AU 
EP 



3152699 
9909722 
1071332 
2777423 
20000693 
0101671 
4916099 
1100467 



A 
A 
A 
A 
A 
A 
A 
A 



Publication 
date 



08/11/99 
26/12/00 
31/01/01 
22/10/99 
30/04/01 
28/09/01 
28/02/00 
23/05/01 



US 


6083293 


A 


04/07/00 


NONE 




EP 


0878129 


Al 


18/11/98 


JP 10309129 A 


24/11/98 


FR 


2803176 


Al 


06/07/01 


NONE 





Form PCT ISA.-210 ipaient rami:) ar.r.cxi (Juiy 

SNSOOCID: <WO 020951 3A3 J _> 



